Regulation of synthesis of p34cdc2 and its homologues and their relationship to p110Rb phosphorylation during cell cycle progression of normal human T cells.
In yeast, the protein kinase p34cdc2 plays a role in regulating both the G2 to M and G1 to S phase transitions. The discovery of multiple homologues of the protein in cells of higher eukaryotic organisms suggests that different cell cycle regulatory events may be performed by different kinases in such cells. Here, the synthesis and metabolism of the human forms of these proteins are described in a normal human cell type, peripheral blood T lymphocytes that have been stimulated to enter the cell cycle in vitro. Using a carboxyl-terminus antiserum specific for true p34cdc2, the protein could first be found in T cells at about 24 to 30 h after stimulation, just before the initiation of DNA synthesis. Three forms of the enzyme could be resolved by denaturing gel electrophoresis: an unphosphorylated form with an apparent molecular mass of 34,500 daltons and two phosphorylated derivatives. In cells synchronized at G2/M phase with nocodazole, p34 was almost entirely in the unphosphorylated form whereas the phosphorylated derivatives were more predominant in cultures arrested at the G1/S border with aphidicolin. The relationship of p34 synthesis to the phosphorylation of p110Rb, an event known to be associated with passage through late G1 and/or the G1/S phase transition, was also investigated. It was noted that p110Rb phosphorylation began before p34 synthesis first became detectable. Furthermore, it appeared that the two events could be largely uncoupled by treating cells with deferoxamine (10 microM), an iron chelating agent that arrests T cells at a point in late G1 phase but substantially before the G1 to S phase transition. Under these conditions, p110Rb phosphorylation was almost completely accomplished in the absence of significant p34 synthesis, a finding that suggests that most or all of p110 phosphorylation is performed by kinases other than p34. Because of this observation, extracts were next examined for p34-like molecules using an antibody against the so-called PSTAIRE domain found in all cdc2 homologues identified to date. A species of protein with a mobility slightly less than true p34 was found, even in resting T cells. Upon stimulation, this protein increased slightly in amount, and a second protein with a mobility greater than p34, a putative p33cdk2, was seen. Not only was the appearance of these proteins not inhibited by deferoxamine but they accumulated in cultures treated with the drug, suggesting that p33, and not p34, may be the G1 phase kinase for p110Rb.(ABSTRACT TRUNCATED AT 400 WORDS)